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(54) Liquid crystal display device 



(57) An IC chip 1 7 is connected to terminal portions of conductive films on a lower substrate of a liquid 
crystal display panel by face down bonding. The IC chip and conductive films are coated at 18 with 
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sdhesives 1 7a mads cf spcxy rcsir.s including silvc, powder. Leads i 6a connect the IC chip 1 7 to . 
outside circuits. The resin material applied below the IC chip may differ in characteristics from that 
applied over it. 
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SPECIFICATION 

Liquid crystal display device 

5 The present invention relates to a liquid crys- 
tal display device, and more particularly to a 
structure (or connecting a. liquid crystal dis- 
play panel to an integrated circuit (IC) (or 
driving the display panel. 

10 Since the liquid crystal display device can 
be driven by low voltage and low electric 
power, it is of advantage to a small portable 
electronic equipment such as electronic wri- 
stwatch, television receiver, and others. In 

1 5 order to provide a small portable electronic 
equipment, it is necessary to connect the IC 
(including LSI) to the liquid crystal display 
device by terminal dispositions of high den- 
sity, and it is desirable to mount the IC on a 

20 substrate for electrodes of a liquid crystal 
display panel. 

Conventional methods for connecting a 

limiirl pnfplal »t I <~ n I t w nanol pnri tho IP PffJ 2S 

follows: 

25 (1) A packaged IC is mounted on the elec- 
trode substrate by soldering. 

(2) An IC chip is disposed on a substrate 
and electrically connected to electrodes by 
wire bonding. 
30 (3) After an IC chip is electrically adhered 
to electrodes by conductive adhesives, the IC 
chip is protected by a cap. 

However, these methods have disadvan- 
tages. The first method is improper to provide 
35 a compact device of high density, because of 
the packaged IC. By the second method, an 
IC chip provided with a two-dimensional pad 
disposition can not be employed because of' 
limitation by wire bonding method per se. In 
40 the third method, the cap method has an 
inherent problem. The water vapor inevitably 
stays in a space between the IC chip and the 
cap, which causes the corrosion of wirings of 
circuitries. In order to prevent the corrosion, 
45 the substrate and cap must be sealed by a 
hermetic seal. However, the temperature ap- 
plied to the liquid crystal display panel having 
liquid crystal material must be maintained 
below 150"C in order to prevent the deteriora- 
50 tion of the material, which. means difliculty of 
the hermetic seal. 

The object of the present invention is to 
provide a structure for connecting a liquid 
crystal display panel to an IC chip by face 
55 down bonding, whereby providing a device 
having high reliability, productivity, and a 
high density terminal disposition. 

According to the invention, there is pro- 
vided a liquid crystal display device compris- 
60 ing a liquid crystal display panel having upper 
and lower substrates, conductive films pro- 
vided on the underside u.' .l.c upper substrate 
and on the lower substrate, the lower sub- 
strate having a larger size than the upper 
substrain In form a rnnnnclinn nnrlinn. 



In accordance with the present invention, 
terminal portions are formed on the connect- 
ing portion of the lower substrate and electri- 
cally connected to the conductive films on the 

70 lower substrate, and an electric circuit element 
having terminal portions on the underside 
thereof is connected to the terminal portions 
on the connecting portion through conductive 
adhesives. The electric circuit is covered by a 

75 nonconducting coating provided on the lower 
substrate. 

These and other objects and features of the 
present invention will become more apparent 
from the following description with reference 
80 to the accompanying drawings, in which: — 
Figure 1 is a plan view of a pan of a liquid 
crystal display device according to the present 
invention, in which a resin coating and an IC 
chip are omitted for the convenience of illus- 
85 tration. 

Figure 2 is a sectional view taken along line 
It — It of Fig. 1; and 

Figure 3 is a sectional view partly showing 
another embodiment of the present invention. 
90 Referring to Figs. 1 and 2 showing a con- 
necting structure for a liquid crystal display 
panel 10 and an IC (or LSI) chip 17 by face 
down bonding, the liquid crystal display panel 
comprises a transparent upper substrate 11a 
95 and a transparent lower substrate 1 1b. The 
upper and lower substrates are shaped to 
form a connecting portion 1 1c on the lower 
substrate. Each of substrates 1 la and 1 1b is 
made of sodium glass, borasilicate glass, lead 
100 glass, or organic glass such as polyethersul- 
fone. polysulfone, polycarbonate or acrylic re- 
sin. A plurality of transparent conductive films 
(electrodes) 12a and 12b made of SnO, or 
InjOj are secured to inner surfaces of sub- 
105 strates 1 1a arid 11b, respectively. The con- 
ductive films 12b extend from the display 
panel onto the connecting portion 1 1c. Leads 
1 3a and 1 3b are disposed on the conductive 
films 1 2a and 1 2b in order to reduce electri- 
110 cal resistivity of the films. The leads 13a and 
1 3b are made of conductive material, such as 
chromiun. nickel, nickel phosphate, copper, 
gold or carbon, and formed by thick film, thin 
film or plating. Liquid crystal material 10a is 
115 sealed between upper and lower substrates 

11a and 1 1b by sealing members 19 made of 
epoxy resin. 

IC chip 1 7 is disposed on the conductive 
films 12b on the substrate 1 1b and pads 1 7a 
1 20 on the underside of the IC chip are electrically 
connected to terminal pads 1 2c (Fig. 1) of the 
films 12b through conductive adhesives 14. 
The conductive adhesives 14 is made of . 
epoxy resin including silver powder. The adhe- 
125 sives 1 4 is formed on surfaces of one of pads 
on IC chip 1 7 and on the terminal pads 1 2c 
or on both pads by screen printing or transfer 
printing, and serves to join the IC chip 17 and 
films 1 2b with each other. II Ihe leads 1 3b 
1 1D nrn nnlH Ihn arlhor.iv<!s 14 am dirncllv sn- 



both terminal portions with each other; and 
a nonconducting coating provided on the 
connecting portion covering the IC chip. 

2. The liquid crystal display device accord- 
5 ing to claim 1 further comprising leads pro- 
vided on the conductive films. 

3. The liquid crystal display device accord- 
ing to claim 1 wherein the nonconducting 
coating is provided to further cover conductive 

1 0 films on the connecting portion. 

4. The liquid crystal display device accord- 
ing to claim 1 wherein the space between the 
IC chip and the lower substrate is filled with 
resin different from the outside coating in 

1 5 characteristic. 

5. A liquid crystal display device substan- 
tially as hereinbefore described with reference 
to, and as illustrated in. Figs. 1 and 2 or Fig. 
3 of the accompanying drawings. 
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